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the exhaust of this automobile, which was equipped with an oxidizing
catalytic converter, were carefully monitored under idle conditions.
During the first 19,400 km, only unleaded fuel was used, and the
hydrocarbon emissions averaged approximately 40 ppm in the tail
pipe.  At that time, the tank was filled with 14 gallons ( ^53.2
liters) of leaded fuel containing 2.04 g/gal (^0.54 g/liter), or
28.6 g of lead total.  The hydrocarbon emissions increased to a
range of 90-120 ppm. However, as soon as the unleaded fuel was used
again, the emissions decreased to values similar to those obtained
originally. At 34,000 km the tank was filled 3 times in succession
with 40 gallons (M52 liters) of leaded gasoline containing 0.83
g/gal (^0.22 g/liter), or 33.2 g lead total. Again the emissions of
hydrocarbons increased, but this time not to as high a value as that
observed when the higher concentration of lead was used. The new
spark plugs installed shortly before the leaded fuel was added the
second time may have caused the hydrocarbon emissions from the engine
to be somewhat lower in this case.  Nevertheless, it is clear that lead
decreases the effectiveness of the catalytic converters, but that
the effect is reversible provided that the exposure to lead is not
too frequent.  Additional information concerning catalytic converters
can be found in a review article by Hightower (1976).

Catalysts significantly modify the composition of hydrocarbons
in automobile exhaust since they show greater activity for unsatu-
rated hydrocarbons.  The U.S. Environmental Protection Agency (1978a)
has published a typical distribution of these compounds in the ex-
haust of automobiles with and without catalysts:

Alkyl benzenes Alkanes Alkenes Alkynes

With catalyst:                               17%         62%     18%       3%

Without catalyst:         24%        40%     26%      11%

These percentages apply to new automobiles and may change as the
catalyst in the car ages and drops in efficiency.  Other data
are provided in a report of the National Academy of Sciences (1974).
For example, concentrations in exhaust measured before and after
the use of a platinum catalyst supported in the exhaust line by a
monolithic, honeycomb-shaped structure show clearly that the catalyst
is more effective in removing aromatics (86% of the toluene) and
olefins (86% of the isobutene) than it is for removing paraffins
(64% of the isopentane and none of the methane) (Table 1-16).  Since
methane is not considered to be a significant pollutant, its contribu-
tion to the photochemical activity is zero.  On the other hand,
stronger pollutants such as alkyl aroraatics and olefins, whose activity